Electrostatic interactions in globular proteins. Different dielectric models applied to the packing of alpha-helices.
The alpha-helix has an electric dipole arising from the alignment of peptide dipoles parallel to the helix axis. The effect of this alpha-helix dipole in the stabilization of the tertiary structure of globular proteins is examined using three of the commonly used dielectric models. These models are; (1) the uniform dielectric model, (2) the distance dependent dielectric model and (3) the cavity dielectric model. Of these the cavity model is the most reasonable since it attempts to describe the markedly different dielectric responses of the solvent and the protein. The protein is set at a low continuous dielectric value and the solvent is set at a high continuous dielectric value. It is found that for the cavity model of the dielectric the calculated interaction energy between two helices is strongly dependent upon how exposed the helix termini are to solvent. For helices with exposed termini the calculations using the cavity model yield electrostatic interaction energies which are lower by an order of magnitude than those obtained using the uniform dielectric model.